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thermostat. The thermo-sensory centre, shown
in animals to be in the anterior hypothalamus,
responds to variations in the temperature of the
blood flowing through it, and may be de-
monstrated experimentally by direct heating of
the anterior hypothalamus, which results in a
fall in the core temperature. Signals from the
thermo-sensory centre influence the activity of
other hypothalamic centres which regulate the
physiological processes responsible for heat
production and heat loss, thus controlling the
core temperature. It is not known how the
thermo-sensory centre responds to variations in
local temperature. Experimental studies suggest
that release of catecholamines and 5-hydroxy-
tryptamine by nerve endings in the anterior
hypothalamus are important in the control of
temperature in extreme environmental condi-
tions, and that there are marked species differ-
ences in the influence of these monoamines on
body temperature. Under moderate environ-
mental conditions, however, their depletion or
inhibition does not seriously influence tempera-
ture control.

Fever accompanying infections and various
other pathological conditions is attributable to
a humoral effect on the hypothalamic thermo-
sensory centre (analogous to the thermostat
being set high). It is important to distinguish
this from conditions in which the centre is
functioning normally but, for various reasons,
heat loss cannot keep pace with heat gain, and
so the body temperature rises, e.g. during vigo-
rous exercise in a hot, moist atmosphere.

Disturbances of the thermo-sensory centre

It has long been realised that injection of dead
bacteria or bacterial products induces fever. A
number of such products, termed exogenous
pyrogens, have been detected in filtrates of cul-
tures of various bacteria and fungi, but the
endotoxins of Gram-negative bacteria have
been most extensively investigated. On injec-
tion into rabbits, these phospholipid-poly-
saccharide-protein complexes or lipid A (p.
178) induce fever in about 1 hour, and this is
followed by a refractory period in which fur-
ther injections of endotoxin are ineffectual.
Following injection of endotoxin or other exo-
genous pyrogen into rabbits, a second pyro-
genic factor appears in the plasma; this causes
fever in about 20 minutes following injection

into a second rabbit, and differs from endo-
toxin in being pyrogenic in rabbits rendered re-
fractory to endotoxin. This second pyrogen,
now called endogenous (or leukocyte) pyrogen
(EP), has also been detected in the plasma of
animals in the early stages of febrile bacterial
and viral infections. It is produced when sus-
pensions of human or rabbit polymorphs or
monocytes are stimulated by endotoxin or by
readily phagocytosed material such as dead
bacteria or antigen-antibody complexes, and
when macrophages are activated by lym-
phocytes in delayed hypersensitivity reactions
(p. 159). Synthesis of RNA and protein is neces-
sary for EP production, which in polymorphs
starts about 2 hours after stimulation:
monocytes take longer but secrete much more
EP than polymorphs, and the EPs produced by
the two cell types differ in their molecular
weights. Polymorphs and macrophages
obtained from inflammatory exudates produce
EP spontaneously when incubated in culture
medium, indicating that they have been stimu-
lated in vivo.

These various observations suggest that
many of the agents capable of inducing fever
act by stimulating production of EP. In addi-
tion to its production by human leukocytes in
vitro, EP has been demonstrated in in-
flammatory exudates in man. Its detection in
human plasma during infective fevers has
proved difficult, but this is not surprising be-
cause fever can be induced in man by injection
of amounts of EP too small to provide a detect-
able level in the recipient's plasma. EP has,
however, been demonstrated in human plasma
at the onset of a bout of malarial fever. Further
investigations on EP would be greatly helped
by a more sensitive method for its detection
than that depending on production of fever in
experimental animals.

The fever which accompanies tissue destruc-
tion, e.g. myocardial infarction, or necrotic
tumours, is probably also mediated by EP re-
leased by phagocytes in the inflammatory reac-
tion to the necrotic tissue, although it may be
that tissue cells can also release pyrogens.

Effector mechanisms of fever (Fig. 7.9)

Although fever cannot be regarded as a phy-
siological reaction, it is nevertheless brought
about by stimulation of the physiological mech-